Then f oioi+1 is non-decreasing when f oi−1oi increasing. Combing with the fact that 6 f o1o2 = z, we conclude that f oioi+1 is non-decreasing when z increasing for any
Thus, we have s oi is non-decreasing when z increasing.
10
The following equations can be derived from (S.1)-(S.4),
November 27, 2019 1/3
We consider the case arg max 2≤i≤i1 i j=2 y oj < arg min 2≤i≤i1 i j=2 y oj . The proof for the 11 opposite case is similar and is omitted for simplicity. By the definition of i 1 , we know 12 that i 1 = arg min 2≤i≤i1 i j=2 y oj . Denote i 2 = arg max 2≤i≤i1 i j=2 y oj . We prove that the total 13 value of unserved demands
y oj } increasing and non-decreasing when
y oj } increasing. 16 We first prove the total unserved demands is non-decreasing with
y oj } increasing. By the definition of i 2 , it can be seen y oi 2 ≥ 0. Note that the route is feasible for o 2 , · · · , o i2 by the definition of i 1 and the fact that i 2 < i 1 . From Proposition 1, for z in
y oj }], it holds that s oi = 0 for any 2 ≤ i ≤ i 2 .
For y oi ≤ 0, 2 ≤ i ≤ i 2 , because s oi ≤ 0 is non-decreasing with z increasing, we have
Based on (S.7), we have f oi 2 oi 2 +1 = C. Then we know that unserved demands for y oj } increasing.
20
We then prove the total unserved demands is non-increasing with z ≤ C − max{0, max 2≤i≤i1 i j=2 y oj } increasing. By the definition of i 1 , it can be seen y oi 1 ≤ 0. Note that the route is feasible for o 2 , · · · , o i1−1 by the definition of i 1 . From
y oj }], it holds that s oi = 0 for any 2 ≤ i ≤ i 1 − 1. For y oi > 0, 2 ≤ i ≤ i 1 − 1, because s oi ≥ 0 is non-decreasing with z increasing, we have when with z ≤ C − max{0, max 2≤i≤i1 i j=2 y oj } increasing.
23
Thus we have z = max{0, C − max{0, max 2≤i≤i1 i j=2 y oj }}.
24
This completes the proof.
